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PERSONALIZED SYSTEM OF INSTRUCTION
IN CYBERSPACE

JOSEPH J. PEAR AND DARLENE E. CRONE-TODD

UNIVERSITY OF MANITOBA

Four different undergraduate psychology courses with no allotted classroom time slots
were taught in the same term by means of a computer-based version of Keller’s person-
alized system of instruction (PSI), called computer-aided personalized system of instruc-
tion (CAPSI). Students’ performance and ratings indicate that CAPSI is a viable on-line
educational method.
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Keller’s (1968) personalized system of in-
struction (PSI) is a powerful teaching meth-
od, yet it generally requires many hours to
administer. In recent years, several comput-
er-based versions of PSI have been described
(e.g., Crosbie & Kelly, 1993). We report the
extension of a method called the computer-
aided personalized system of instruction
(CAPSI; Pear & Kinsner, 1988; Pear & No-
vak, 1996) to a ‘‘cyberspace’’ environment,
that is, a situation in which there is no class-
room or regularly scheduled classes.

METHOD

Participants
Ninety-one students enrolled in and 60

completed four undergraduate second-year
courses (3 semester credit hours each) taught
by the first author during the fall term of
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1997 at the University of Manitoba: Behav-
ior Modification: Principles (B. Mod. I; n 5
20), Behavior Modification: Applications (B.
Mod. II; n 5 12), Learning Foundations of
Psychology (Learning; n 5 15), and Orien-
tations to Psychological Systems (Systems; n
5 13). All four courses ran concurrently
during the approximately 13-week term.

Software, Hardware, and Materials

CAPSI/PCq (D. G. M. Consulting Inc.)
was installed on a Novell server in the De-
partment of Psychology. A local area net-
work (LAN) provided campus-wide access to
the program from PC computer laboratories
open 24 hr per day, 7 days per week, and a
host computer was available for remote ac-
cess by students who had the necessary soft-
ware and hardware (i.e., pcANYWHEREq

[Semantec], a modem, and an IBM PC or
PC-clone computer). The chief functions of
the CAPSI/PC program were to (a) deliver
the unit tests and the midterm and final ex-
aminations, (b) assign short essay-type com-
pleted unit tests and examinations to mark-
ers, and (c) keep track of all course data.

In addition to the course textbooks,
course manuals containing the study ques-
tions for the course, a guide to answering
essay-type questions, information for con-
tacting the instructor (i.e., the instructor’s
phone numbers, his university office room
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number, and his E-mail address), and in-
structions for following the course proce-
dures and using the CAPSI program were
available at the campus bookstore.

Course Procedures

The course procedures were similar to
those described elsewhere (e.g., Pear & No-
vak, 1996), the major differences being the
use of a PC version rather than a mainframe
version of the CAPSI program and the fact
that there were no class meetings.

Students earned points toward their final
grade in a given course by passing up to 10
unit tests (1 point per passed unit), serving
as proctors (i.e., markers) for other students’
unit tests (½ point per occurrence; see be-
low), and completing two midterm exami-
nations (up to 15 points each) and a final
examination (up to 60 points). Students had
the option of writing a term paper in place
of proctoring, but only 2 students chose that
option. Unit tests, composed of short-answer
essay questions (e.g., from B. Mod. I: ‘‘What
is another name for shaping? List four as-
pects of behavior that can be shaped. Give
two examples of each.’’), were marked on a
mastery basis. The final examination was
weighted heavily relative to the other por-
tions of the course because it was the only
directly supervised portion of the course.

The CAPSI program delivered requested
unit tests (three randomly assigned study
questions per unit) and (when scheduled)
the midterm and final examinations. Prior to
submitting a unit test, a student could opt
to cancel it and attempt a new test on the
unit following a minimum 1-hr ‘‘restudy’’
time. The program assigned submitted unit
tests for marking to two available proctors,
who were students in the course who had
previously passed the unit to be marked and
had signed on to be proctors, or (if there
were no available proctors) to the teaching
assistant or the course instructor. Students
indicated a willingness to proctor by chang-

ing a setting in their accounts and specifying
dates and times on which they were available
to proctor. When there were more than two
available proctors for a given unit test, the
program assigned the test to the two proc-
tors with the fewest proctor points, or ran-
domly to two available proctors with the
fewest proctor points if there were more than
two. Students did not know to which proc-
tors their unit tests would go nor did proc-
tors know whose unit tests they were mark-
ing. A proctor who did not mark an assigned
test within 24 hr received a ½ point penalty,
and the test was submitted to another mark-
er. In order for a unit test to receive a pass,
it had to be passed by the instructor, the
teaching assistant, or both proctors it was
submitted to. If a student received a restudy
result on a unit test, he or she could (a) write
another unit test after at least 1 hr following
the restudy result or (b) appeal the result to
the instructor by pressing a specific function
key and providing a valid argument for why
his or her answer was correct. The program
assigned all midterm and final examinations
to the course instructor for marking.

Feedback was usually provided to students
on their unit tests within 24 hr following
submission. The program provided a win-
dow for markers to write detailed feedback
immediately below the test answer (see Fig-
ure 1). Thus, markers did not merely assign
‘‘pass’’ or ‘‘restudy’’ results, but also provided
written feedback. Proctors viewed only the
tests they marked; however, after the test was
marked, the test writer could view the feed-
back from both proctors. In addition, the
instructor’s written decision on appealed re-
study results was E-mailed automatically to
the student who appealed the decision and
to both proctors who marked the test so that
all 3 students would benefit from that in-
formation.

Occasionally problems with the system
(e.g., server down) resulted in penalties be-
cause of late submission of proctoring, unit
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Figure 1. A student’s view of one of his or her marked unit test questions. Note the three windows, with
the question in the top window, the student’s answer in the middle window, and the marker’s comments on
the answer in the bottom window. Within each window, the student can scroll to read text below the field of
view.

Table 1
Summary of Student Course Participation

Course N % completed course % granted extension % VW with work % VW without work

B. Mod I
B. Mod II
Learning
Systems
Total

33
12
31
15
91

60.61 (n 5 20)
100.00 (n 5 12)

48.39 (n 5 15)
86.67 (n 5 13)
65.94 (n 5 60)

3.03 (n 5 1)
0.00 (n 5 0)
3.23 (n 5 1)
0.00 (n 5 0)
2.20 (n 5 2)

3.03 (n 5 1)
0.00 (n 5 0)
6.45 (n 5 2)
3.03 (n 5 1)
3.30 (n 5 3)

33.33 (n 5 11)
0.00 (n 5 0)

41.84 (n 5 13)
13.33 (n 5 2)
28.57 (n 5 26)

Note. VW 5 voluntarily withdrew.

tests, and midterm examinations. These pen-
alties were easily removed by the instructor
using the editing functions of the CAPSI/
PC program.

RESULTS AND
DISCUSSION

Table 1 shows the percentage and number
of students who completed each course (de-
fined as writing the final examination) on
time, received time extensions, or voluntarily
withdrew from the course after demonstrat-
ing either some measurable work (defined as

passing at least one unit test or completing
at least one midterm examination) or no
measurable work in the courses. Although
32% of the students voluntarily withdrew
from the courses, the majority of these evi-
dently did so without sampling the CAPSI
program. The remainder of this report is
concerned only with those students who did
not withdraw.

As shown in Table 2, except in the Learn-
ing course, the majority of students com-
pleted all 10 units. In addition, 80% proc-
tored at least one unit test, and 62% proc-
tored at least 10 unit tests. Students in the
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Table 2
Summary of Student Test Completion and Proctoring

Course N

% completed
at least one

unit test

% completed
at least four

unit tests

% completed
at least seven

unit tests
% completed
ten unit tests

% proctored
at least one

unit test

% proctored
at least ten
unit tests

B. Mod I 20 100.00
(n 5 20)

95.00
(n 5 19)

80.00
(n 5 16)

65.00
(n 5 13)

85.00
(n 5 17)

75.00
(n 5 15)

B. Mod II 12 91.70
(n 5 11)

91.70
(n 5 11)

83.33
(n 5 10)

75.00
(n 5 9)

91.67
(n 5 11)

66.67
(n 5 8)

Learning 15 100.00
(n 5 15)

60.00
(n 5 9)

53.33
(n 5 8)

20.00
(n 5 3)

73.33
(n 5 11)

46.67
(n 5 7)

Systems 13 92.31
(n 5 12)

76.92
(n 5 10)

69.23
(n 5 9)

61.54
(n 5 8)

69.23
(n 5 9)

53.85
(n 5 7)

Total 60 96.67
(n 5 58)

81.67
(n 5 49)

71.67
(n 5 43)

55.00
(n 5 33)

80.00
(n 5 48)

61.67
(n 5 37)

Learning course probably proctored fewer
unit tests because a smaller number of tests
were written in that course. There are several
possible reasons for the fact that the Learn-
ing course was an outlier, including the con-
ceptual difficulty of the material (Machado
& Silva, 1998).

The mean scores on both midterm ex-
aminations were similar across all courses (M
5 86%). The average final examination
marks were somewhat lower (M 5 71%)
than the midterm examination marks, per-
haps because the final covered more course
material and was supervised.

On a departmental student evaluation
questionnaire administered at the end of the
term, the majority of students (53.7%) re-
ported that the CAPSI-taught courses were
good or very good compared with other
courses; a further 37.0% reported that the
courses were average. It therefore appears
that the majority of students (90.7%) were
reasonably satisfied with the courses; that is,
consumer satisfaction was high.

Although there were clear differences in
student performance (especially between
Learning and the other courses), all four
courses were successful according to the ad-
mittedly loose criteria by which courses are
generally considered to be successful at the
college level. The majority of students who

enrolled in each course completed enough of
the coursework and demonstrated sufficient
proficiency with the material to receive at
least an average grade and to report general
satisfaction with the course.

Although the present data are preliminary,
there is reason to believe that this teaching
method is highly efficient because of the two
major ways in which it makes use of avail-
able human and computer resources. First,
by utilizing students who have completed
specific unit tests as proctors for those units,
CAPSI capitalizes on the human resources
within a course. This increases the number
of students that one instructor can teach in
a given course without resorting to tech-
niques such as multiple-choice tests. More-
over, students appear to benefit from serving
as proctors. When asked whether they felt
that proctoring ‘‘helped me learn the mate-
rial,’’ 71% of students agreed that it did (5%
disagreed and 24% were neutral). Second,
the utilization of computer networking re-
moves the need for the instructor to be phys-
ically present in a classroom, which allows
an instructor to increase his or her efficiency
by, for example, teaching several small-en-
rollment courses with no greater time expen-
diture than would be required by one large-
enrollment class. In addition, the teaching
method described in this report provides a
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link between educational technology and
computer technology and serves as a valu-
able research tool for studying the educa-
tional process.

REFERENCES

Crosbie, J., & Kelly, G. (1993). A computer-based
personalized system of instruction course in ap-
plied behavior analysis. Behavior Research, Meth-
ods, Instruments, and Computers, 25, 366–370.

Keller, F. S. (1968). ‘‘Good-bye, teacher.’’ Journal of
Applied Behavior Analysis, 1, 79–89.

Machado, A., & Silva, F. J. (1998). Greatness and
misery in the teaching of the psychology of learn-
ing. Journal of the Experimental Analysis of Behav-
ior, 70, 215–234.

Pear, J. J., & Kinsner, W. (1988). Computer-aided
personalized system of instruction: An effective
and economical method for short- and long-dis-
tance education. Machine-Mediated Learning, 2,
213–237.

Pear, J. J., & Novak, M. (1996). Computer-aided
personalized system of instruction: A program
evaluation. Teaching of Psychology, 23, 119–123.

Received August 21, 1998
Initial editorial decision October 7, 1998
Final acceptance February 15, 1999
Action Editor, David P. Wacker


